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TEL: (303) 296-9700

Mr. Robert Heise
Work Assignment Manager 
Superfund Remedial Action Branch 
Hazardous Waste Management Division 
United States Environmental Protection Agency 
Region VUI, Mail Code: 8HWM-WAM 
999 - 18th Street, Suite 500 
Denver, Colorado 80202-2405

SUBJECT: ARCS VI, VH AND VHI, CONTRACT NO. 68-W9-0053, WA #21-8JZZ

Dear Mr. Heise:

Attached please find a copy of the Draft Site Inspection Prioritization (SIP) for Rico-Argentine, in Rico, 
Colorado for your review and comments. The six-week review period expires July 18, 1994. The Rico- 
Argentine scenario in PREscore obtained a score of 50.12 with an assumption of one pound of 
harvestable fish collected from the Dolores River. The fact that edible fish are being taken from the river 
is not totally certain based on conversations with CDOW staff and fishing shops in Durango; however, 
even without the fish the site scores a 30.20 based on the rare plant community on the banks of the 
Dolores River, four miles downstream from the R-A site. What-if scenario's assuming additional 
wetlands did not change the score, but wetlands has been added as a data gap in the event that the rare 
plant community has ceased to exist. Additional scenarios included on the attached disc include R-Asoil 
(35.12) which did not include fish poundage but assumed 123 residents at Level II soil contamination 
exposure. With the fish poundage added to the soil exposure (R-Asoils) the score increased to 53.23.

If you should have any questions concerning this report, please do not hesitate to call me at 296-9700. 

Very truly yours,

Site Inspection Prioritization (SIP) 
Rico-Argentine, Rico, Colorado

URS CONSULTANTS, INC.

T. F. Staible
Program Manager

Attachment

cc: Pat Smith/EPA/Region VHI
Michael V. Carr/URS/Denver 
ARCS File/URS/Denver

with attachment 
with attachment 
with attachment
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URS Consultants, Inc.
ARCS, EPA Regions VI, VII and VIII
Contract No. 68-W9-0053

URS Consultants, Inc. (URS) has been tasked by the U.S. Environmental Protection Agency 

(EPA) under the Alternative Remedial Contracts Strategy (ARCS) Contract Number 68-W9-0053 

to conduct a Site Inspection Prioritization (SIP) (Work Assignment Numbep?21-8JZZ) for the 

Rico-Argentine (R-A) site (CERCLIS ID# COD980952519) located north of^lico, Colorado, 81332. 
Previous work at the site includes an EPA Potential Hazardous Waste Site^Site Inspection 

Report (Form 2070-13) compiled by State of Colorado, Departmepf'of Health (CDH) personnel

in June 1984 and a second Form 2070-13 completed by an^EP# Dntractor, Ecology and

Environment (E&E), in November 1984. An EPA surfac^water^and sediment samplingfeffort

was conducted by E&E on November 14, 1984 ana an AnalydBbl Results Report (ARR) 
delivered to the EPA on July 29, 1985. The U. lC^epartm!ent^i^he Interior, Bureau of 

Reclamation (BOR) has conducted surface water and sediment sampling on Silver Creek and 

the Dolores River several times a year from^SS^thxough 1993JEcologWnd Environment (E&E) 

1985; U.S. Environmental Protection Agency (EPA^^84a; EPA^84^TJ. S. Department of the 

Interior, Bureau of Reclamation (BOR) 1994). ^Tfns^SIP was^a^signed to a URS investigator on 

April 11, 1994.

2.0 OBJECTIVES

The purpose of this SIP is to reviejw^existmg^aata for the A-R site and identify whether data
\ ^

gaps exist witfrrespect to. the revised Hazard Ranking System (HRS) at the R-A site, and to
/ \

provide/sufficient documentationJfor the EPA to determine the human health and 

environmental impacts posed byrne R-A site, thus determining the appropriate future course
X \ 11

of action.

The specifiXbjectives’#&f this SIP are to:

• Summarize the previous work at the R-A site;

• Identify, quantify (if possible) and characterize source areas attributable to this site;

• Identify waste availability to each migration pathway;

• Identify whether there is a potential for, or actual impact on, receptor targets; and

• Identify relevant data gaps for each migration pathway.

68-41881.41.00003
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BACKGROUND

3.1 SITE LOCATION

The R-A site encompasses approximately 75 acres of settling ponds^near the east end 
of Dolores County in the Rico Mountains in the southwesterp’^corn^of Colorado 

(Figure 1). A total of approximately 2,500 acres of mining operations have been 
consolidated under one ownership (EPA 1984b). The Ri cp'Moui ̂ ^s'aure^subsidiary 

group of peaks on the southwest fringe of the San JuafrMojmtain^fU. S. Geological 
Survey (USGS) 1974). The legal description for the'R-A sjte is the southeast quarter of 

Section25, Township40 N, Range 11 W. The^sfpproximate'fitecoordinates are 37° 42' 
05“ North latitude and 108° 01' 39“ West^ongitu^/^Th^^te can be reached by 

proceeding south fromTelluride, Colorado on State Highwa^L45 over Lizard Head Pass

3.2 SITE DESCRIPTION

Site description infoi'matiomhcludecrhere is taken primarily from EPA; CDH; and State 
of Colorado, Djvisionfipf. Mir^s_(D OM)^ filejpocuments. The R-A site is an inactive

x C ^
withhrtRe>to^m>of Rico figures 1 and 2). The underground mine workings are

drainage water from the mines is sent to the St. Louis TunnelX
interconnected

y^Adi&wlvere^it is d^harge^mto a slaked lime water treatment plant and then a series 

Xl of l^stettling'pondjfbefore discharging into the Dolores River. The R-A complex has

had a National Pollutant Elimination Discharge System (NPDES) permit (#CO-0029793)
for'this discharge system since 1976 but has been frequently in violation of permit 

standardises. Environmental Protection Agency, Water Management Division (WMD) 

1994). The discharge has also been regulated under the Colorado Pollutant Discharge 

Elimination System (CPDES). The discharge averages approximately 1.1 to 1.5 million 

gallons per day (MGD) (WMD 1994). The St. Louis Tunnel Adit is approximately three 

quarters mile to the north of Rico (USGS 1960). Near the St. Louis Tunnel Adit on the 

Dolores River are also a large, inactive sulfuric acid plant and two cyanide heap leach

68-41881.41.00003
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basins. Approximately one mile northeast up Silver Creek are located another series 

of tailings piles and settling ponds, the Blaine Tunnel and the Rico-Argentine Mill 

(Figure 2). The entire Rico area has been heavily mined in the past. The R-A region 

is primarily Bureau of Land Management (BLM) property located within the San Juan 

National Forest with surrounding peaks up to 14,000 feet above meai^ea level (msl) 

and summits in the Rico Mountains over 12,000 feet above msl. The town of Rico and 

the Dolores River settling ponds are at 8,800 feet above msfand 4 Silver Creek 

operations at 9,200 feet above msl (USGS 1960).

3.3 SITE HISTORY AND PREVIOUS WO

The early history of the Rico mining dis trier began witn prospecting attempts in 1861. 
Eight years later, several claims were staked at the conflue^e of the Dolores River and 

Silver Creek and the area becarne/lcrfb>^^s^the Pibneer District. Over the next ten 
years, several additional claims were staked buhmningVas^^rmittent. In 1879, rich

oxidized silver ore was discovered o^Nigger"Ba^yMjjill and a mining settlement 

established. A few small smelters^ere^^flt buf^Qperations were short-lived. Silver 

production rose to^empora^ peak m 1883 ^nd then fell off over the next three years. 

In 1887, a prospect shaft on NewmanTlill spuck the edge of the richest ore body (a 

blanket-type) ever foundAn the areaVandroevelopment accelerated. By 1890, the Rio 

Grande Southern Railroad^ompanj^ompleted a narrow-gauge line into the camp and 
the all-tim'e*peal^bf silver production was reached in 1893 (USGS 1905; USGS 1974).

By 1895, exploratiomand production activity showed signs of abating, partly due to the 

silver^),anic of 1893Jand partially due to exhaustion of the major ore bodies. In 1902, 
'all of thi^raiportantimines in the district were consolidated under the United Rico Mines 

Comp)^ny whid^began production of base-metal ores. By 1905, the combined values 

of lead and^inc production exceeded that of silver. Activity in the Pioneer District 

waxed and waned with the economics of mining during the next several years with 

World War I temporarily stimulating production followed by a low ebb in 1921 (USGS 

1905; USGS 1974). The Rico Argentine Mining Company (RAMC) was started in 1915 

with capital from Utah and quickly became a major producer in the district (State of 

Colorado, Division of Natural resources, Bureau of Mines (BOM) 1915).

68-41881.41.00003
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Advances in the metallurgical industry, particularly in flotation processes, made Rico's 

complex sulfide ores more attractive in the mid-1920s. Ores were shipped to custom 

flotation mills in Salt Lake City until 1926 at which time a 250-ton custom mill was built 

at Rico by the International Smelting Company, a subsidiary of Anaconda Mining 

Company. The RAMC, working the south side of Silver Creek, wa^qi^of the major 

producers during this period. Base-metal peak production occurred^m^f927, by 1928 

the custom mill in Rico had shut down, in 1929 the Depression <^ove down the 

economy and by 1932 production had ceased (USGS 1974).

Mining resumed in 1934 and activities fluctuated uyral 193£pwhen RAMOfinishe^ra 135- 

ton flotation mill and started steady productioi/fBOM^39^ffipM 1939b). The RAMC 

obtained control of most of the mining properties in the^striifr during this time (BOM 

1942a; USGS 1974). By 1940, the mill capacity'was^up to^O tons (BOM 1940; USGS 

1974). In the early 1940s, RAMCLl3e|a£^elling pyrite ore to^yanadium producers in 

Utah (BOM 1942b; BOM 1943). ^fiie narrow^abgerailroad linewas abandoned in 1951
\ sw

for economic reasons. By 1955, the long^einsscut
\ \ S

Creek to the St. Louis tunnel on the Dolores

level in the Silver Greek workings by 450 feet 

in operation ^plantfap^the pnpdudioi\of 
Adit. Nin^years l^r^/the plant^vas^j

uranium program in whichffie^ulfurjK: acid was used (USGS 1974).

e Argentine shaft on Silver 

finished, lowering the water 

so in 1955, RAMC completed and put 

sujturic acid from pyrite near the St. Louis 

on standby basis due to a cutback in the

wasiremoved and

C mining operations ceased, equipment below the “500 level” 

e loW^ levels allowed to flood and drain through the St. Louis

TunnehfBOMjl971)I In 1973, RAMC sampled the old mine dumps and began work on 

a<300 fooflbybOOfoot leaching pad next to the old sulfuric add plant. A Hypalon liner 

wasSnstalleddn this leach pad. A predpitation and recovery process using three 
pounds^of^^anide per ton of water was begun on a pile containing approximately 

100,000 tons of raw ore. Early in the start-up, an overflow of the leaching liquor 

occurred with an unknown amount released to the Dolores River (BOM 1974). In 1974, 

approximately $1,200,000 of production, induding gold and silver, was obtained (State 

of Colorado, Division of Mines (DOM) 1975a). In 1975, an additional leach pad 

containing 55,000 tons of raw ore was constructed in a settling pond originally used by

68-41881.41.00003
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the acid plant. A Hypalon liner was placed in this pad and a 3% to 4% cyanide 

solution used with added lime (DOM 1975b).

The Anaconda Copper Company (ACC) acquired the Rico Argentine Mine property 

from RAMC in 1980. ACC began a surface drilling program for exploration, mostly of 

molybdenum (Anaconda Minerals Company (AMC) 1994; 1981). ACC

continued with both surface and underground exploratory drilling ovewthe next several

years (AMC 1994; DOM 1982; DOM 1983). ACC also built a water treatment plant at 

the St. Louis Tunnel discharge and carried out several,other environmental efforts such
7 X X X

as pond stabilization, adit plugging, and capping,of weU^AMC 1994; vVMD 1^94).y\ ^

In 1984, an EPA Potential Hazardous Waste Site - SitfFIrispection Report (Form 2070-13) 
was completed after a site visit by two CDHvgeologist^^ Minimal information is 

contained in the report although it df3*discuss a NPDES permifeissued to RAMC in 1976 
with a compliance schedule (EP^1984a)^nu§*pgrirutmis^b^Trenewed several times 

and currently is in effect through Sep^niber 30, 199$^VMD 1994). The report also 

stated that the CDH Water Quality Cmv.farol Djvjsibn (WQCD) issued a Notice of

Violation (NOV) ancfli Ceafee and Desist Order (CDO) in 1980 because of RAMC
/ \ \ %

problems in meeting compliance limitations^EPA 1984a). The NOV and CDO were 
amended oji^lecen^e^^, 198^a^^^pecified exceedances of zinc and copper 

standards. This led to th^evelo^ment of a water treatment system using slaked lime 

at the-Strfcouis Thnnel AcnLfl/VMD 1994). In October 1984, E&E's Field Investigation 
earn (FIT) cc^hict^d a sit^ visit which confirmed that ACC had started water 

treatmenToperatio^ using^iked lime at the St. Louis Adit. E&E personnel also found 

two^piezomebr wells, between the Silver Creek tailings ponds and Silver Creek, 

apparend^installe^in 1981 by Dames and Moore as part of a geotechnical study on the

stability and no^itial expansion of the ponds (E&E 1984a). A sampling plan was 

issued^n^October 18, 1984 (E&E 1984b). Field sampling was conducted on 

November 14, 1984 and involved the collection of nine surface water samples and eight 

sediment samples. No source or target samples were collected during the sampling 

effort. Field personnel noted that leachate appeared to be migrating from the settling 

ponds above Silver Creek to Silver Creek. They also noted that both surface water 

bodies contained iron-stained cobbles (E&E 1984b; E&E 1984c; EPA 1984b). An ARR

68-41881.41.00003
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was issued by E&E in 1985. The ARR concluded that the surface water samples 

contained elevated manganese concentrations and that the sediment samples contained 

arsenic, cadmium, copper, iron, lead, manganese and zinc at much higher 

concentrations than upgradient samples (E&E 1985). A NOV was issued by CDH to 

ACC for cadmium permit standard violations in November and December 1984 (WMD 
1994). / ^

In 1988, ACC sold their holdings in the Pioneer District, approximately 2^0 acres, to 

the Rico Development Corporation (RDC), a divisiomoij^yslal River exploration and 
Production Company (AMC 1994; CDH 1988; Ep l^b; WMD 1994>)^^Fujj^fissue 

samples collected from September 1989 througb'March^91<^jreservoirs approximately 

40 miles downstream from the R-A site, were:foundu/contajn high levels of mercury 

(E&E 1991a; E&E 1991b). The U.S. Department of the Intmor, Bureau of Reclamation 

(BOR) began surface water and sediSfen^ampling uv,1989 alohg the upstream reaches 
of the Dolores River and its tributaries to^iet^mine poteQda^sources of the mercury. 

This sampling has continued penodic^^eyery yeaMffrejugh 1993. The sediment data 

show Silver Creek to be the majoreource^o'f 1
upper Dolores River^asin^Bhe April 1992 wafer samples indicate that, in addition to 
Silver Creek, there^aremumerous sources of^ercury in the upper Dolores River basin

and many them^e^ocated welT Tstream from Silver Creek. The study also

/ Sine*

shows metal loading fromwanous mine drainages which contribute to contamination 

of the'Dolores River (BOR

Since^RDC\)btaine<i the property from ACC, violations of the discharge permit have 
continhed. Anothejj^JOV and CDO were issued in 1990 for violations of lead and silver 

^standarc^^Unpermitted discharge from the Blaine Tunnel on Silver Creek also was 

reported in 199(^which resulted in construction of a concrete dam by RDC to plug the 

Blaine Tunpel (WMD 1994). The St. Louis Tunnel discharge has also repeatedly failed 

the Whole Effluent Toxicity (WET) testing required by the NPDES permit. An 

additional NOV was filed in 1993 for silver violations and a notation made about 

wastewater flowing into the cyanide basins in which the old Hypalon liners are visibly 

weathered and torn. In 1994, the permit violations have included silver, lead and zinc 

(WMD 1994; WQCC 1993).

68-41881.41.00003
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In April 1994, the property was sold to Azure, Inc., a development company from 

Phoenix, Arizona, who is looking into real estate development possibilities. Azure, Inc. 

has retained Walsh and Associates as a consultant (Theile 1994).

3.4 SITE GEOLOGY

Detailed information about the geology of the R-A site area can be found in "Geology
/

of the Rico Mountains, Colorado” by Whitman Cross and'^Arthur Coe Spencer (USGS 
1900); “Geologic Atlas of the United States, Rico Folio^^^flntman Cros^Nmd F. L. 

Ransome (USGS 1905) and “Geology and Ore Deposits^^he Rico District, Ccriorado” 

by Edwin T. Me Knight (USGS 1974). ' ™

The geology of the Rico Mountains is extremeljrgomplex vwth the dominant structure 

of the district a faulted dome centereci*near a monzonite stock^A central faulted horstX v >
block of Precambrian rock has been uplifted abojri6,000'>feefr The lower slopes of the 

Rico district are generally covered by ^bri^ from 

landslide processes (State of Colorado, Geologic

the*

1905; USGS 1974).

sides from wash, talus and 

u^5y (CGS) 1975; USGS 1900; USGS

Bedrock in the district ranges from Precambrian to Permian. Precambrian rocks include 

older greenstone and metajfiorite andHater Uncompaghre Quartzite which is at least 

l,OOft-‘feet^thickNs^Overlymgthe Precambrian is Devonian age Ouray Limestone 
ucceeded by^&ississippiax^Leadville Limestone with a combined thickness of 

approximately 169^et. Bom formations have been metamorphosed by the monzonite 

intrusive body. Approximately 2,800 feet of Hermosa Formation (Middle Pennsylvanian 

age) is thehiext yppngest strata. The Hermosa Formation is of great economic interest 

becatise mos^prme ore deposits of the district occur in it, particularly in its limestone 

beds. The^Hermosa is overlain by the Rico Formation (300 feet thick) of Middle and 

Late Pennsylvanian age. The highest formation exposed in the district is the Cutler 

Formation of Early Permian age with at least 2,800 feet of strata remaining (USGS 1900; 

USGS 1905; USGS 1974).

68-41881.41.00003
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At the end of the Mesozoic Era, the sedimentary sequence was intruded by sills and 

dikes of hornblende porphyry. At a later stage, the sequence was intruded by a less 

silicic stock of monzonite. Channelized metamorphism may extend up to 1.7 miles 

from the stock (USGS 1974).

The ore deposits of the district consist of (USGS 1905; USGS 1974>f-

Massive sulfide replacement deposits in the Jh 

Formation;

es of the Hermosa

Contact metamorphic deposits of sulfiues < ) limestones of
Ouray, Leadville and Hermosa Form^ons;

Veins on fractures and sm

• Replacement deposits in 

rich blanket deposits).

3.5 SITE HYDROGEOLOGY

es and arkoses; and

the Hermosa Formation (the

No hydrogemo^c studies of^Svis^area^ere located during this investigation; thus, the 

follo.wing~disc^issiqn is baled on assumptions from available geologic studies. The 
b\.R- A> area is the shallow alluvial aquifer.

tiorilB.4, Site Geology, the valley sides and bottom are thickly covered 

detritu%yfrom_w^athering and erosion. This material forms a shallow unconfined 

aquifer througnwhich the streams and rivers of the region flow. Hydraulic 
conductryit^s assumed to be fairly high (10'a centimeters per second (cm/s)) (Office of 

the Federal Register 1990). The direction of shallow groundwater flow is estimated to 

be south along the Dolores River and southwest along Silver Creek (EPA 1994b). Some 

local areas, such as near tailings piles, may seal themselves through the sifting of fine

grained material (BOR 1994). The shallow aquifer is heavily mineralized in most cases. 

The State of Colorado, Division of Highways, drilled a well on the south end of the

68-41881.41.00003
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town of Rico for water supply for a maintenance shop but had to abandon it after a 

couple of years due to heavy mineralization in the pipes (State of Colorado, Department 

of Transportation (CDOT) 1994; State of Colorado, Office of the State Engineer (CSE) 

1994).

Deeper bedrock aquifers exist in the various limestone strata in the,older formations and
/ z'

in the fractures in the formations. Several of the old exploratory drill holes on the 
Dolores River portion of the site, flowed water and had tc^be amjjjed ( A, ̂ 988; AMC 

1994). Groundwater reaches the surface in the form ofrsteveral^seeps^nd springs found 
in the area and a number of these appear to be geothen^l in natureNone dnll hole 

is used by locals to supply hot water to a pool^he locate us£^to soak in (Jafinke 1994). 
Many of the springs contain carbonic add gM^and s^^Kur^te^iydrogen (USGS 1905), 

some springs are calcareous due to the high carbonate of lic^e contained by many of the 

geologic formations and several spjrin^s*gre iron-bearing ananave left local deposits of
trinity ofd?e*RiA coup^d^ep groundwater has been

ged through the St. Louis 

1994).

iron oxide (USGS 1900). In the vicinity of 

allowed to flood the abandonedWor^mgs^and is 

Tunnel Adit to a small treatment systenv(pPA 19

3.6 SITE HYDROLOGY

iver and its bitver\^_reeic 
;aNrhe Dorafegs River £1<

anide heap leach basins, and numerous tailings piles

The Dolores River ana it^S^vers^npletributary are the major surface water bodies in 
the RrA-site^areaNrhe Dolors River flows to the south past the St. Louis Tunnel Adit, 

th^old sulfuricfuric^fcidplant,

%
ancLsettling:ponds’(ySGS''i^60). Silver Creek flows to the southwest and is the source 

of therown ofjRico'sldrinking water. Below the drinking water diversion, Silver Creek

k J
flows paspseverakpiine workings induding the Blaine Tunnel and the Rico-Argentine 

ilhmd settlinj^ponds. Silver Creek flows through the town of Rico before joining the 

es^Riy^^m the western edge of Rico. The only flow rate data is from a gage on
Mill'

Dolores'

the Dolores River at a point four miles below Rico. At this station the 41-year annual 

mean flow rate is 136 cubic feet per second (cfs) and the upstream drainage basin 

encompasses 105 square miles (mi2) (USGS 1993). The Dolores River is not used as a 

source of municipal drinking water; however, there are twelve listed diversions within 

fifteen downstream miles of the R-A site. The St. Louis Tunnel is the only diversion
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with domestic use listed, as well as industrial and stockwatering; however, it is doubtful 

that any domestic use actually occurs from this water source. The other surface water 

diversions are used for irrigation, stockwatering, industrial, recreation, fire and other 

purposes (CSE 1994).

3.7 SITE METEOROLOGY

The R-A site is located in a semiarid climate zone. The mean annual precipitation, as 

totaled from the University of Delaware (UD) databasei^^^^ncne^The n^^nnual 

precipitation as calculated from precipitation and eyapotnmspiration dauhobtainea from

) t98b)yThe 2-year, 24-nour rainfall 
ae^and Ledroo

the UD is 4.1 inches (University of Delaware 

event for the site is approximately 1.5 inche lunne* ?pold 1978).

4.0 PRELIMINARY PATHWAY ANALYSIS

This following analysis will consider pofentialfete^mpact^m^he air pathway, groundwater 

pathway, surface water pathway, and soirexposuye pat^a^utilizing HRS guidelines (Office 

of the Federal Register 199(

4.1
S^TE>SOUR<^^Q^IANT^Y,

^CHARACTERISTICS

Source-areas^at tneTl-A sim&nclude the estimated 75 acres of tailings piles and settling 
^nds along t^thjluh^olorelr" River and Silver Creek (EPA 1984b). The St. Louis 

T unnefdischarge qi^l. ltb^5 MGD is also considered a R-A source (WMD 1994).

The^source»area^^e estimated to contain 400,000 tons of material at the R-A site (EPA 

1984b). A number of sampling efforts have been conducted at the site. These include 

an ACOioptractor from 1980 through 1983, EPA-sponsored sampling in 1984 and BOR 

sampling from 1989 through 1993. These sampling efforts focused on surface water and 

sediment analyses (EPA 1984b; E&E 1985; BOR 1994). No characterization of the tailings 

piles, tailings ponds or settling ponds has been located in the file search; however, 

review of geologic studies, mining texts and personal conversations with employees of 

the old mining companies, leads to an assumption that cyanide and the heavy metals
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typically associated with sulfide ores would be the contaminants of concern in the 

source areas. No mention of the use or storage of any other hazardous wastes was 

found in the files.

From reports in EPA, CDH and BOR files, it is assumed that all tailings piles, tailings 

ponds and settling ponds were constructed with native material witnbut liners or 

runon/runoff controls. The two cyanide heap leach pads that were builTdid incorporate 

Hypalon liners and overflow berms but these have not been maintained tathe present 

time (BOM 1974; DOM 1975b, WMD 1994).

4.2 AIR PATHWAY

No ambient air monitoring has been performed^ :e. The air pathway was

evaluated on the potential to relea

4.2.1 Target Population

Approximately 92 people live in the tmvn of Rico and 123 residents axe listed in 

the U.SvCensus^ureau's RicoVdivision which is within the four-mile target 
distance limit^LT!?. Departareb^^^mmerce (USDOC), Bureau of the Census 

1990)\no other residents were located. The nearest residents appear to be
x € x#'

apprqjdmately six-tehths of a mile upgradient from the St. Louis Tunnel (USGS 
1960) .^^is^stimated^ha t eight people reside between one-half and one mile 

fromvsite smirces^nd an additional 76 between one-half mile and one mile
\ I

SDOC 19®; USGS 1960). The federally listed threatened and endangered 

BaTd-’EaglejHaliaeetus leucocephalus), Peregrine falcon (Falco peregrinus) and 

^^Mexicad^potted owl (Strix occidentalis lucida) potentially inhabit the area (U.S. 
Department of the Interior, Fish and Wildlife Service (FWS) 1994). Federal 

candidate species North American wolverine (Gulo gulo luscus) and Northern 

goshawk (Accipiter gentilis) may also inhabit the Rico area (FWS 1994).

No National Wetland Inventory maps have yet been prepared for this area (Earth 

Science Information Center (ESIC) 1994). The EPA's 1984 sampling effort did not
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find wetlands within one mile of the site (EPA 1984b); however, it is reasonable 

to assume that forested and emergent wetland vegetation exists within the 

specified four-mile target distance limit. A significant community of montane 

riparian forest (Populous augustifolia-Picea pungens/Alnus incana) can be found 

on the east bank of the Dolores River within four miles of the^site. This natural 

community is ranked rare to uncommon both globally andjn Colombo (Colorado 

Natural Heritage Program (CNHP) 1994).

4.2.2 Air Pathway Specific Data Gaps

After performing an analysis of all potential^urce^bn site, URS was not able

lata acquisition is required.to identify areas where additional data acquisr

4.3 GROUNDWATER PATI

The groundwater pathway was ekluaWon the potefitufi to release. No groundwater 

monitoring data is available. The'^PDE^perm^k^enitoring does show a release of 

silver, lead and zinp'^orn^^mdwater drainage discharging from the St. Louis Tunnel 

(WMD 1994).

4.3.1 >Target Populatinhs

The popuiatiorujpotentially impacted by groundwater contamination consists of 

the users offthree wells listed as household use by the Colorado State Engineer 

^(CSE 1994).® Two of these wells are located approximately one-half mile 

upgradieiwof the St. Louis Tunnel Adit and it's associated sources on the 

Doloresmiver. According to the owner of one of these wells, no water qualify 
'problems have been encountered since drilling the well for a drinking water 

source in 1990 (Jahnke 1990). The state engineer lists the well depth as 160 feet; 

however, the owner was unsure what depth the screened interval was placed 

(CSE 1994; Jahnke 1994). The third domestic well is at the south end of the 

town of Rico, approximately one and one-half miles downgradient of the source 

areas and below the confluence of Silver Creek and the Dolores River (CSE 1994;
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USGS 1960). Approximately six people use these wells, possibly for drinking 

water (Jahnke 1994; USDOC 1990).

4.3.2 Wellhead Protection Area

The R-A site does not lie within a state or federally designated wellhead 

protection area (State of Colorado, Department of HealtfC Watei|3uality Control 

Division (WQCD) 1994).

4.3.2.1 Resource Use

Groundwater within the specified fobr-milejrarget distance limit is 

limited to the three household wells discussed in Section 4.3.1 and one

industrial use well 

1994).

Development Corporation (CSE

4.3.3 Groundwater Pathway Specific DataGaps

After performing.an analysis orall potential site-related sources and associated 
receptor" targes, iIrS hasten urialile to identify areas where additional data

X* . V' . ^
acquisition is required.

'4 SURFACEkWXTEin^rHWAY 

The surface water pathway was evaluated on observed release by chemical analysis.

mnking Water Threat

The drinking water threat is used to evaluate the threat associated with the 

actual or potential release of hazardous substances from a site to drinking water 

resources. There are no municipal drinking water diversions within fifteen 

downstream miles from the R-A site on the State Engineer's Water Rights 

Report. There are twelve total diversions on the Dolores River, one of which
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includes domestic use in its multiple use codes. This water right is listed as the 

St. Louis Tunnel and includes industrial and stockwatering as its other uses 

(CSE 1994).

Silver Creek 

infiltration

The town of Rico obtains its drinking water from a diversio 

well above the mining impacts. The water is 

galleries and chlorinated (E&E 1984c).

4.4.2 Human Food Chain Threat

The human food chain threat is used torevalimte^e^threat associates with the 
actual or potential release of hazardclus sub Jlahces^ta^irface water containing 

human food chain organisms. ACC contractors found decreased aquatic life in 
the Dolores River in the 19^G^bjhcould not'attribu^j^o the site (EPA 1984b). 

A number of federally listed threatened^and endangered fish may utilize the 
surface water habitat as^i:

Threat. The presence of h 

The State

ection under Environmental 

e fish has not been confirmed.

LDivision of Wildlife (CDOW) conducted fish studies on
e Dolores llyer near Spruce Creek, one and one-half

miles^elow^Rfco^in 1982 and^unothree rainbow trout between ten and twelve

inches'vin length and^one smaffbrown trout. The CDOW performed habitat 
\ \*JP'------- 1 -- ^ e—ion.ii

-improvement in triform of instream boulders and check dams which led to 

increasea|pomilations*pf brown trout between five and six inches in length in 

1983*. By 1984, CD0W fish sampling showed greatly increased populations of 

kten tojtwelv© inch brown trout and slightly increased populations of rainbow 

and^brookifrout (State of Colorado, Division of Wildlife (CDOW) 1994). Local 

bait ancvtackle shops confirmed the presence of harvestable game fish in the 

upper reaches of the Dolores River (Duranglers 1994).

4.4.3 Environmental Threat

The environmental threat is used to evaluate the threat associated with the 

actual or potential release of hazardous substances from a site to sensitive
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environments specified by state and federal statutes. While no National 

Wetland Inventory maps are available for the upper Dolores River area, it may 

be assumed that a limited amount of emergent vegetation exists within the 

specified fifteen-mile downstream target distance limit. The 1984 EPA sampling 

effort did not locate existing wetlands within one mile of the^site (EPA 1984b). 

A significant montane riparian forest can be found on ±ne easi^bank of the 
Dolores River within four downstream miles of the sire area'I^efer to Section

4.2.1 for more discussion). Another montan^mparian forest^community 

(Populous augustifolia/Cornus sericea) Dolores River
approximately fifteen miles downstream/from^he R-A siteS^Thi^^^tural 

community is ranked very rare globally'and upColprado (CNHP 1994).

Federally listed threatened and endangered aquatufsperies that potentially use 

the Dolores River include^theColoradoNsquawn^h (Ptychocheilus), the 

Humpback chub (Gila^ypha), the*B©n^tail^ chub^(Gila elegans) and the 

Razorback sucker (Xyrauchen tlxanus). Federa^andidate species include the 

Hannelmouth sucker (Cato^tomu^latigu^qisfind the Roundtail chub (Gila 

robusta) (FWSl994)^

4.4.4/^ Surface Water PathwaySp^ific Data Gaps

A’fteitnerforming an^analysis of all potential site-related sources and associated 

receptorwgets, URSpidentified the following data gaps with regard to the 

wa® pathway:

NqiSource characterization sampling has been conducted at the R-A site; 

confirmation of harvestable quantities of fish being collected from the 

Dolores River; and

Determination of existence of impacted wetlands on the Dolores River.
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The soil exposure pathway was evaluated on the potential to release. No soil sampling 

has been conducted at the R-A site.

4.5.1 Target Populations

4.5.1.1 Resident Populations

There are no known residents livin; 

source areas at the R-A site (USjES 

no workers are on-site.

4.5.1.2 Nearhy'Populations

-A site or within 2Q0jfeet of 

ite is inactivertherefore,

te Rico division and Dolores 

ithin one mile of the R-A site

Based on census data for^ftesl awn of 
County, approximately 84^^opl<yli 

(USDCfC 1990^USGS 1960). There are no restrictions to access of source

ds lead to mine adits, mills, tailings and 

encing (EPA 1984b). The R-A site is in a 

recreational use.

materir1----- ‘-1—

‘rrestrial Sensitive Environments

iThe federal candidate species North American wolverine may utilize the 

siterarea as habitat (FWS 1994). Several montane riparian sensitive 

immunities are also found in the area (CNHP 1994).

4.5.2 Soil Exposure Pathway Specific Data Gaps

After evaluating all potential site sources and associated nearby population 

targets, URS has identified the following data gaps with regard to the soil 

exposure pathway:
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• No source sampling has been conducted at the R-A site; and

• No soil sampling has been conducted at the R-A site.
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The R-A site is an inactive mining area which began operations over 100 years ago as a silver 

producer. In later periods of operation, base-metal production from sulfide ores and sulfuric 

acid from pyrite ores were the major goals of the mining operations. The^site exists in two 

areas; The Rico-Argentine Mill, mines and associated tailings piles and ponds on*Silver Creek
and a sulfuric acid plant, cyanide heap leach pads and settling ponds^on th^Dolores River. 

Cyanide heap leaching has been used in two lined ponds withat leastone minor release of
leachate. All mine water drainage has been routed throognSip^rgrbund workings to 

discharge from the St. Louis Tunnel Adit on the Dolore^River\^phe dischaxgeHs^ea^I with 

slaked lime and is under a Colorado Pollutant Discharge ElimjnatjpnJ^stem permitfwith input 

from the EPA's NPDES division. The permit Limitsdiave been continuously violated with at 

least two Notice of Violation and Cease and Desist Oraers issuec^y CDH.

The nearest residents are approximate!^ thxee-quaffer&j^amll^fr^mi the site. There are no 

restrictions to access to the site. Approximat^^six residem§*j>ptentially use groundwater as

a drinking water source. Several federally listed I . endangered species potentially
use the area or exist withpf^e”spetified target di^ance limits. Harvestable game fish are

taken from the Dolores/River within the fifteenrmil 

quantity of fish taken fromKhe nver is unknc

Dwnstream target distance limit, but the

During this evaluation, 

for the R^A site:

was able to identify the following significant data gaps which exist

acterization has been conducted (air, surface water and soil exposure

pathways);)

ConfirmatiompFharvestable quantities of fish being collected from the Dolores River 

(surfaceS^ter pathway);

Determination of existence of wetlands along the Dolores River (surface water pathway); 

and

No soil sampling has been conducted at the R-A site.
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PA WORKSHEET



HIGHLIGHTS:

A) IS THERE QUALITATIVE OR QUANTITATIVE EVIDENCE OF A RELEASE TO AIR,
SURFACE WATER, GROUNDWATER, OR SURFACE SOIL? DESCRIBE BRIEFLY.
More detail in items GW-1 (for groundwater pathway), SW-5 (for surface water pathway), A-l 
(for air pathway), and SE-1 (for soil exposure pathway).

B)

Yes, to surface water. Surface water samples collected for NPDES monitoring 
repeatedly detect violations of permit standards for several petals. Surface water and 
sediment samples collected from 1989 through 1993 by .the Bureau^of Reclamation 

show metals loading to the drainages.

IS THERE EVIDENCE OF AN IMPACTED TARGET^EOPULAHOWs^DEpJERIBE.

Pathway Target None/target Size
X
Brief Description

\ V
More

Discussion In

Groundwater
Public drinking /

Water supply \ None

Domestic drinking \ %

Water supply \ 6"

SfcQiree welTs^thinlli

four^mile radiusjare
'v>*fisted asnousehold 

use. NojnjqTacts 
^oticgcMty users.

Section 4.3

Surface Water
f ■

Drinking water % None

/ L\
Eisherv|jr J **^^ND^

C *%/ „ "
Sens^ env. ^^x^^ND

V
GDOW improved 
aquatic habitat in 

^982 which has 

increased trout 
populations to 
harvestable sizes.

Section 4.4

/■
Soil Exposure

I^o^^Vsddiin^^^, None 

STerresmal sens. env. *ND

Federal candidate 
species and state 
species of concern 
potentially exist in 
site area.

Section 4.5

-
r M
Population None
s

No air monitoring has 
been conducted.

Section 4.2

w *ND - Not Determined
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SITE INFORMATION

G-l. Directions to the site (from nearest easily recognized point).

From Telluride, Colorado, proceed south on State Highway 145, over Lizard Head 
Pass, approximately 30 miles.

G-2. Are there other potential sources in the neighborhood toj?^ aware^f as the site is 
evaluated? eg. Is the site in an industrial area, near a railroad, along a highway? Are sources 
with similar contaminants to this site in the vicinity?

No. Site area is heavily mined, site sources aje majopsources in therarea.

Source of information: CDH Files; EPA^les; USG^g^USGS 1905; USGS 1974

Background/Operating History 

G-3. Describe the operating histo

Early mining begaj>rn~1861. Silver production peaked in the 1890s and base-metal 
ore production peaked in¥927. A sulfuricdfcid production plant operated from 1955 
through 1964./ AllrnininS operations cptsed in 1971. Cyanide heap leaching 

occurred from 197J3tthrough tKI’late 19/^srAnaconda Minerals Company owned the 
property^from 1980.to 1988 ancPkxplored for molybdenum. Rico Development 
Corporation, ownecf the^pfbperty^om 1988 to April 1994 when they sold theirCorporation(______
interests to Azure, Incxjtrom Phoenix, Arizona. A NPDES permit was obtained in 

>767Tre^entVolations*bf the permit have occurred. BOR sampling shows loading 

heavy metals toHhe adjoming surface water drainages.

information: AMC 1994; BOM 1915; BOM 1939a; BOM 1939b; 
BOM 1940; BOM 1942b; BOM 1943; BOM 1949a; BOM 
1974; CDH 1988; DOM 1975a; DOM 1975b; DOM 1980; 
DOM 1981; DOM 1982; DOM 1983; E&E 1984a; E&E 1984b; 
E&E 1985; E&E 1991a; E&E 1991b.

68-41881.41.00003
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G-4. Describe site and nature of operations (property size, manufacturing, waste disposal, 
storage etc.):

See #G-3. Approximate site acreage is 2,500 acres. Sources cover approximately 75 
acres. Tailings piles, tailings ponds and settling ponds typical of hardrock mining 
comprise the source areas.

Source of information: EPA 1984a; EPA 1984b; USGS1905; USGS1374; EMD1994.

G-5. Describe any emergency or remedial actions that hav d at the%ite:

None. Anaconda did some environmental worK (plugged adits, maintainedgsettling
ponds, built water treatment plant) while they owneotheyjjroperty.

Source of information: AMC 1994, CDH files, EPA files.

G-6. Are there records or knowledge of acridentsiq^spills in^olvpfg site wastes? Are there 
Emergency Response Notification (ERNs) reports for thiMocationr

None.

Source of information: ] EPA'files.

G-7. Describe existing sampling dataJSnd briefly summarize data quality (e.g. sample 
objective, age’/comparabilib/, analytical methods, detection limits, QA/QC, validatability):

Smnpling*of surface wafer is conducted periodically for the NPDES permit. Methods 
antt^)A/Q'c are||inknown. BOR sampling has been conducted yearly to trace 
mercury and otijn- metals loading in the Dolores River and its tributaries.

Source oLmformation: BOR 1994, WMD 1994.

68-41881.41.00003
\SIP\Sites\RicoArg\Draft\Wrksheet.PA:dv 3



G-8. Is there any other local, state or federal regulatory involvement? Describe. Include 
permits, and names of contact individuals within each government organization.

AGENCY PROGRAM CONTACT PHONE PERMIT

CDH NPDES Kathleen
Kalamen

692-3603 CO-0029793
/V

/ ✓

G-9. Attach site sketch or schematic. Include all pertinent feature^nfcluding w%lls, storage 
areas, underground storage tanks, source areas, buildings/liecess^roadsXareas o%?onded 
water. Refer to figure(s) submitted with text of report if ajSprojmbte.

Refer to figures 1 and 2.

SOURCE CHARACTERIZATION

WC-1. Describe each source at the sitt. 
size/area/volume/quantity, and substances\p

of source type, containment, 
Tables 2-5 and 5-2 for source 

descriptions, Tables 3-2, 4-2<'^87’^&6-3, and 6-9 for^containment.

1. ^riefly describe nh*w wast^juantity was estimated (eg. historical records or manifests, 

it applications, air^^oha measurements, etc.):

EPAstesampling team in 1984 estimated the total size and amount of source material 
on the^tef

q^^ofvinformation: EPA 1984a; EPA 1984b.

68-41881.41.00003
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WC-3. Describe any restrictions or barriers to accessibility of on-site sources.

None.

Source of information: 1984b.

GROUNDWATER CHARACTERISTICS

GW-1. Any positive or circumstantial evidence of a release to groundwater^Describe.

Yes. Surface water and sediment sampling shcjw metals loadingsto these jmedia. 
Valley fill and alluvial material form an unconfined acjinfer that potentially^nteracts 
with mine water discharge and surface waler bo^Sj/^Jo specific groundwater 
sampling has been conducted other than^nine discharge ft^NPDES monitoring.

Source of information: EPA 1984b; USGS 1900>IISGS 1905; USGS1974; WMD1994.

GW-2 
analytes

GWr3.

g water users? Describe 
cations, QA/QC.

Any positive or circumstantial evidence of a relea:
:es, detection limits, background, Aits, numbei; of u:

None reported.yThree household use welfare within the four-mile target distance 
limit and sei^e apprarimateiy six resident^ Two of these wells are approximately 
three-quarters of aravile upgradient. ^Tl^other is approximately one and one-half 
miles dov^gradient/All other dnrtking water sources are surface water diversions 

from abovedhe site^rea^^v f

CE>H files; EPA files; WMD 1994.

y describe the geologic setting.

Alluvial material from wash and landslides masks the underlying geology. A shallow 
uncbnfined^aquifer exists in the alluvial material. The Cutler Formation is the 
younges^formation exposed at the site and is at least 2,800 feet thick. Fractures in 

bedrock forms a deeper aquifer. Geothermal Springs are found in the site area.

68-41881.41.00003
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GW-4. Describe geologic/hydrogeologic units on Table 2. Give names, descriptions, and 
characteristics of consolidated and unconsolidated zones beneath the site.

GW-5. Is the site in an area of karst terrain or a karst aquifer?

No.

GW-6. Net Precipitation (per HRS section 3.1.2

4.1 inches.

SURFACE WATER CHARACTERISTICS

SW-1. Mean annual prj. 
count intermittent chi

er HRS sectugT4.0.2)= 

water
12.8" . If less than 20", then

SW-2. Disteuss the probable surface water flow pattern from the site to surface waters:

The tailings piles from the Rico-Argentine Mill are in Silver Creek with tailing ponds 
app&renth^&raining directly into Silver Creek. The St. Louis Tunnel Adit drains into 
a slak^d$£me treatment system and then a series of settling ponds before discharging 

into the Dolores River. This discharge has a NPDES permit.

Source of information: EPA 1984b; WMD 1994.

68-41881.41.00003
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SW-3. If surface water exists within 2 miles of the site, describe surface water segments 
within the 15-mile distance limit.

Segment Name River/Lake/Type Fresh/Salt
Water

Start (mi.) End (mi.) Flow In 
cfs

Dolores River River Fresh 0 l^V 136

Silver Creek Creek Fresh 0 / -7# ► ND

/

< V

Groundwater to surface water distance N/A

\SW-4. Provide a schematic diagram or simple figure whidr describes surface water 
segments, locates targets, identifies flow direction, PPE($), etc. ^Refer to figure(s) submitted 

with text of report if appropriate.

Refer to figures 1 and 2.

SW-5. Any positive or circumstantial evidence^f a release to surface water? Evidence of a 
release by direct o§servation?/ls the-source located in surface water? Describe.

res. Tailingppiles^are placed in Silver Creek and tailings ponds are discharging to 
Silver_Creek. %urfafce wajler and sediment samplings performed by BOR in Silver 

Greek arid the DoloresRiver show metals loading occurring. The NPDES monitoring 
sampling show repeated exceedances of permit standards for metals.

of information: BOR 1994, WMD 1994.

68-41881.41.00003
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SW-6. Any positive or circumstantial evidence of a release to surface water target 
populations? Describe analytes, detection limits, background, hits, number of users, locations, 
QA/QC.

No. An ACC contractor in the 1980s found decreased aquatic life in the Dolores 
River below the site but could not attribute the situation to the site. No target- 
specific sampling has been conducted at this site.

Source of information: EPA 1984b.

SW-8. Is the site or portions thereof located in surface wato?

Is the site located in the 1 - <10 yr floodplain?

SW-9. Two-year 24-hour rainfall 1.5"

>100-500 yr? 

>500

usage within four miles of the site:

municipal wells within the specified four-mile target distance limit. Five 
wells are listeck0y the CSE; one owned by the CDOT for wash water in a maintenance 

shop, one isdisted as industrial use and three are listed as household use. Two of the 
householdFvvells are approximately three-quarters of a mile upgradient and one is 
approximately three-quarters of a mile downgradient.

Source of information: CSE 1994, USDOC 1990.

68-41881.41.00003
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T-2. Summarize the drinking water population served via groundwater within four miles of 
the site:

0 -1/4 mi 

1/4 - 1/2 mi 

1/2 - 1 mi

1 - 2 mi

2 - 3 mi

3 - 4 mi

76

18

10

11

Attach calculations for population apportio'nment|^blendp£>systems

T-3. Identify and locate any of the following surface-water targets within 15 miles of the 
site: drinking water population(s) serVed^y-m takes, fisheries,^sensitive environments

described in Table 4-23 of the HRS, andwetlandsas&defined ukthe^Pederal Register.

Targets Dist. FrojSL^, 
Site'
/

*Sw\

In cfs^
V %

(^Population 

Served/Size 
(Inch Units)

Contamination
Known/Suspected

Montane
riparian

4mdles^^) Dolores^

Riyer

w

¥
ND Metals

Dolores
Fishery

-^\ ' fjDoloress^
Vver

136 ND Metals

One surface water diversion is listed as multiple use including domestic. This 
’'^tsion is the St-. Louis Tunnel, actual domestic use is unknown.
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T-4. Summarize the population within a four-mile radius of the site:

on site

0 - 1/4 mi 

1/4 - 1/2 mi 

1/2 -1 mi

1 - 2 mi

2 - 3 mi

3 - 4 mi

Total Pop. 

0 

0 

8

76

18

10

11

Worker Pop. 

0

T-5. Identify and locate any terrestrial sensitive enviro: 
HRS.

cribed in Table 5-5 of the

Potential habitat tor federal candidates ^species, Norm American Wolverine and 
Northern Gas Hawk. Potential habitat fx^eaeraljyhsfed threatened and endangered 
Bald Eagle, Peregrine^Faleoxjand Mexican Sp^SdOwl. Potential habitat for montane 

riparian forest thatiis ranked%ery rare globally and in Colorado.
7 v %

iV positive oi>circumstantikLevidencT-6. Describe amf positiv^oiyrircumstantiM^vfdence of a release to air target populations?
Of a release by direct observatiorujvhere target population exists within 1/4 mile of the site? 
Describe analytes, detection limifsTbackground, hits, number of users, locations, QA/QC.

__smonitonnj
concerning aust

conducted at this site. No observations are available 
tailings or ponds blowing offsite.

T-7. Identify arid locate any potential or known resident soil exposure populations, if 
present. l!)escribe ambitions which lead the researcher to suspect contaminated soil within 

200' of residences, iMhis condition exists.

None known.
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A TABLE 1
WASTEXONTAINMENT AND HAZARDOUS SUBSTANCE IDENTIFICATION1

SOURCE TYPE
/ SIZE/\ 

/fv olu memrea^

\ ESTIMATED specific CONTAINMENT2 SOURCES OF
W>\STE QUANTITY COMPOUNDS INFORMATION

Tailing piles, 
ponds

^ac^^/
400; 000 tons

J / \
Heavy metals, 
cyanide

None CDH files; EPA files

Mine adits
*^1 •S'millionogallorls 

/pef dayjrX \

Heavy metals Lime treatment 
system

WMD files

Use additional sheets ir*ije^ess 
Evaluate containment of each so 
non-existent, natural or synthetic 
corroding bulk tanks; air - unstatn^gcl

the perspeptitffe^of each migration pathway (e.g., groundwater pathway - 
corroding-iindergrolmd storage tank; surface water - inadequate freeboard, 

ties, leaking dspms, etc.)
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1.0 INTRODUCTION

URS Consultants, Inc. (URS) has been tasked by the U.S. Environmental Protection Agency 

(EPA) under the Alternative Remedial Contracts Strategy (ARCS) Contract Number 68-W9-0053 

to conduct a Site Inspection Prioritization (SIP) (Work Assignment Numbep«41-8JZZ) for the 

Rico-Argentine (R-A) site (CERCLIS ID# COD980952519) located north of JJlco, Cqlbrado, 81332. 

Previous work at the site includes an EPA Potential Hazardous W^ste Site^Site Inspection 

Report (Form 2070-13) compiled by State of Colorado, Departmeof'of Health (CDH) personnel 

in June 1984 and a second Form 2070-13 completed by arr>EPAj(!ontractor, Ecology and 

Environment (E&E), in November 1984. An EPA surfac 

was conducted by E&E on November 14, 1984 

delivered to the EPA on July 29, 1985. The U.

Reclamation (BOR) has conducted surface water and 

the Dolores River several times a year 

1985; U.S. Environmental Protection 

Interior, Bureau of Reclamation (BOR)

April 11, 1994.

x —%
d sediment sampling effort 

Results Report (ARR) 

e Interior, Bureau of"-—" 

pling on Silver Creek and 

nd Environment (E&E)

, U. S. Department of the 

to a URS investigator on

2.0 OBIECTIVES

this SIP are to:

for the A-R site and identify whether data 

Ranking System (HRS) at the R-A site, and to 

the EPA to determine the human health and 

R-A site, thus determining the appropriate future course

• Summarize the previous work at the R-A site;

• Identify, quantify (if possible) and characterize source areas attributable to this site;

• Identify waste availability to each migration pathway;

• Identify whether there is a potential for, or actual impact on, receptor targets; and

• Identify relevant data gaps for each migration pathway.

68-41881.41.00003
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ited'in portioned two

The R-A site encompasses approximately 75 acres of settling ponds .ne^r the east end 

of Dolores County in the Rico Mountains in the southwestern comepof Colorado 

(Figure 1). A total of approximately 2,500 acres of mining operations have been 

consolidated under one ownership (EPA 1984b). The Rico Mountains area subsidiary 

group of peaks on the southwest fringe of the San JirfijJMountains. (U. S. Geological 

Survey (USG5) 1974). The legal description for thr'R-A site is the southeast quieter of 

Section 25, Township 40 N, Range 11 W. The approxj 
05" North latitude and 108® 0T 39” West^kmgil 

proceeding south from Telluride, Colorado on Stalt High 

to Rico or by proceeding north fronTt^oc^ez, on $ta

3.2 SITE DESCRIPTION

145

coordinates are 37° 42' 

ite can be reached by 

over Lizard Head Pass 

45.

Site description ii 

of Colorado, 

mining operation 1 

River, above the town

cen primarily from EPA; CDH; and State 

iments. The R-A site is an inactive 

drainages, Silver Creek and the Dolores 

Feek and the Dolores River have their confluence 

witnin'Tne-tQvvn W Rico^Rgures 1 and 2). The underground mine workings are 

interconnectedahd the dr.image water from the mines is sent to the St. Louis Tunnel 
/ Adit^here it is di»hargetimto a slaked lime water treatment plant and then a series 

N. of lS^sfettling^pondsibefore discharging into the Dolores River. The R-A complex has 

had a Nattonal Pojmtant Elimination Discharge System (NPDES) permit (#CO-0029793) 

for this dischai^e system since 1976 but has been frequently in violation of permit 

standards,(O.S. Environmental Protection Agency, Water Management Division (WMD) 

1994). The discharge has also been regulated under the Colorado Pollutant Discharge 

Elimination System (CPDES). The discharge averages approximately 1.1 to 1.5 million 

gallons per day (MGD) (WMD 1994). The St. Louis Tunnel Adit is approximately three 

quarters mile to the north of Rico (USGS 1960). Near the St. Louis Tunnel Adit on the 

Dolores River are also a large, inactive sulfuric acid plant and two cyanide heap leach

68-41881.41.00003
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basins. Approximately one mile northeast up Silver Creek are located another series 

of tailings piles and settling ponds, the Blaine Tunnel and the Rico-Argentine Mill 

(Figure 2). The entire Rico area has been heavily mined in the past. The R-A region 

is primarily Bureau of Land Management (BLM) property located within the San Juan 

National Forest with surrounding peaks up to 14,000 feet above meamsea level (msl) 

and summits in the Rico Mountains over 12,000 feet above msl. The tovvh of Rico and 

the Dolores River settling ponds are at 8,800 feet above msl and 4

operations at 9,200 feet above msl (USGS 1960)

3.3 SITE HISTORY AND PREVIOUS WO

e Silver Creek

The early history of the Rico mining districrbegan witnprospecting attempts in 1861. 

Eight years later, several claims were staked at me confluence of me Dolores River and

Silver Creek and me area became/®bym as me Pioneer District. Over me next ten 
years, several additional claims ^ere staked buhnuning w^isai^tennittent. In 1879, rich 

oxidized silver ore was discovered omNigger Baby*5Hill and a mining settlement 

established. A few small smelters'werepjrQt bu£»qperations were short-lived. Silver 

production rose to^remporaiv peak in 1883 ^na men fell off over me next three years. 
In 1887, a prospect maft on Newmar^Hill struck me edge of me richest ore body (a 

blanket-type/ever found An the”ara^|nd^evelopment accelerated. By 1890, me Rio 

Grande Southern RailroampSmpan^ompleted a narrow-gauge line into me camp and 

me all-tinTe*peaKbf silver production was reached in 1893 (USGS 1905; USGS 1974).

By 1895, exploratiomand production activity showed signs of abating, partly due to me 
silve^jfcmic of 1893©nd partially due to exhaustion of me major ore bodies. In 1902, 

all of me importanpmines in me district were consolidated under me United Rico Mines 
Company whicffbegan production of base-metal ores. By 1905, me combined values 

of lead and^zinc production exceeded mat of silver. Activity in me Pioneer District 

waxed and waned with me economics of mining during me next severed years with 

World War I temporarily stimulating production followed by a low ebb in 1921 (USGS 

1905; USGS 1974). The Rico Argentine Mining Company (RAMC) was started in 1915 

with capital from Utah and quickly became a major producer in me district (State of 

Colorado, Division of Natural resources, Bureau of Mines (BOM) 1915).
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Advances in the metallurgical industry, particularly in flotation processes, made Rico's 

complex sulfide ores more attractive in the mid-1920s. Ores were shipped to custom 

flotation mills in Salt Lake City until 1926 at which time a 250-ton custom mill was built 

at Rico by the International Smelting Company, a subsidiary of Anaconda Mining 

Company. The RAMC, working the south side of Silver Creek, wa&*one of the major 

producers during this period. Base-metal peak production occurred hu^927, by 1928 

the custom mill in Rico had shut down, in 1929 the Depression <^ove down the 

economy and by 1932 production had ceased (USGS 1974).

Mining resumed in 1934 and activities fluctuated mml 1939'when RAM 

ton flotation mill and started steady productior/(BOMpl939a^fipM 1939b). 
obtained control of most of the mining properties in the^strij^during this time (BOM 

1942a; USGS 1974). By 1940, the mill capacity'was up to^O tons (BOM 1940; USGS 

1974). In the early 1940s, RAMCLbeganselling pyrite ore tokyanadium producers in 
Utah (BOM 1942b; BOM 1943). Che narrow-gauge railxo^cn^ie was abandoned ii 

for economic reasons. By 1955, the long^crosscut frohnt&the Argentine shaft on Silver

Creek to the St. Louis tunnel on

level in the Silver Creek workings by 450 fee

/■ 1 \in operation a^plant foi>the productionvof s
Adit. Nin^years la^er^L

uranium program in which ulfuric acid was used (USGS 1974).

in 1951 

n Silver

Riyet&^as finished, lowering the water 

so in 1955, RAMC completed and put 

ric acid from pyrite near the St. Louis 

t on standby basis due to a cutback in the

f______, ___TC^upning operations ceased, equipment below the "500 level”

<was|removed and the lower levels allowed to flood and drain through the St. Louis 

Turmel^l0^1971)l|ln 1973, RAMC sampled the old mine dumps and began work on 

av300 foorby 50(Hpot leaching pad next to the old sulfuric acid plant. A Hypalon liner 

wasHnstalledJn this leach pad. A precipitation and recovery process using three 

pounds of^^anide per ton of water was begun on a pile containing approximately

100,000 tons of raw ore. Early in the start-up, an overflow of the leaching liquor 

occurred with an unknown amount released to the Dolores River (BOM 1974). In 1974, 

approximately $1,200,000 of production, including gold and silver, was obtained (State 

of Colorado, Division of Mines (DOM) 1975a). In 1975, an additional leach pad 

containing 55,000 tons of raw ore was constructed in a settling pond originally used by
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the acid plant. A Hypalon liner was placed in this pad and a 3% to 4% cyanide 

solution used with added lime (DOM 1975b).

The Anaconda Copper Company (ACC) acquired the Rico Argentine Mine property

from RAMC in 1980. ACC began a surface drilling program for exploration, mostly of
/ %

molybdenum (Anaconda Minerals Company (AMC) 1994; DOM 1980; DOM 1981). ACC

Jrcontinued with both surface and underground exploratory drilling ovejyhe next several 

years (AMC 1994; DOM 1982; DOM 1983). ACC also buil/a water treatment plant at
K Jr\ v

the St. Louis Tunnel discharge and carried out severaLotherej)vironmental efforts such 
as pond stabilization, adit plugging, and capping,of wel^AMC 199^WMD 1:994).

In 1984, an EPA Potential Hazardous Waste Site - SiteTnspectipn Report (Form 2070-13)
\.

was completed after a site visit by two CDHNgeologistsT Minimal information is 

contained in the report although it diS’discuss a NPDES permifejssued to RAMC in 1976 

with a compliance schedule (EPA 1984a). Tm^ermit hasten renewed several times 
and currently is in effect througri September 30, 19? 

stated that the CDH Water Quality COTifrol^^visioh (WQCD) issued a Notice of 
Violation (NOV) ancf**a Cerise and Desist Order (CDO) in 1980 because of RAMC 

problems in meeting compliance limitationsJEPA 1984a). The NOV and CDO were 
amended qn^)ecembe£,X7, ^981^^n<^^ecified exceedances of zinc and copper 

standards. Thirled to thedevelopn^j^of a water treatment system using slaked lime 

a t^he-St“I:omsTunnel Aait^WMD 1994). In October 1984, E&E's Field Investigation 

Team (FIT) conducted a site^ visit which confirmed that ACC had started water 

trea^aentoperatio^, using^aked lime at the St. Louis Adit. E&E personnel also found 

N. two^ezomekr wells, between the Silver Creek tailings ponds and Silver Creek, 

apjiarerUlyynstallecFin 1981 by Dames and Moore as part of a geotechnical study on the 

stability and notential expansion of the ponds (E&E 1984a). A sampling plan was 

issued on^October 18, 1984 (E&E 1984b). Field sampling was conducted on 

November 14, 1984 and involved the collection of nine surface water samples and eight 

sediment samples. No source or target samples were collected during the sampling 

effort. Field personnel noted that leachate appeared to be migrating from the settling 

ponds above Silver Creek to Silver Creek. They also noted that both surface water 

bodies contained iron-stained cobbles (E&E 1984b; E&E 1984c; EPA 1984b). An ARR
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Anotheiconti:

mdard

was issued by E&E in 1985. The ARR concluded that the surface water samples 

contained elevated manganese concentrations and that the sediment samples contained 

arsenic, cadmium, copper, iron, lead, manganese and zinc at much higher 

concentrations than upgradient samples (E&E 1985). A NOV was issued by CDH to 

ACC for cadmium permit standard violations in November and December 1984 (WMD 

1994).

In 1988, ACC sold their holdings in the Pioneer District, ^pprorimatdy^j^X) acres, to 

the Rico Development Corporation (RDC), a division of,Crystal River exploration and 
Production Company (AMC 1994; CDH 1988; E^X^l 9841); WMD 199*)L Fteljptissue

reservoirs approximatelysamples collected from September 1989 througlrMarc 

40 miles downstream from the R-A site, were found 

’ (E&E 1991a; E&E 1991b). The U.S. Department of the In 

(BOR) began surface water and sedinten^ampling u\1989 

of the Dolores River and its tributaries to 

This sampling has continued periodically ev^ry

high levels of mercury 

', Bureau of Reclamation 

the upstream reaches 

sources of the mercury, 

gh 1993. The sediment data 

)urcftot heavYjnetals, including mercury, in the 

upper Dolores River'basin. ’The April 1992 wafer samples indicate that, in addition to 

Silver Creek, there ar^numerous sources ofmercury in the upper Dolores River basin

show Silver Creek to be the major 

oasm. me Ap

and many of them

shows metal loading from 

of the Dolores River (BO

stream from Silver Creek. The study also 

e drainages which contribute to contamination

>perty from ACC, violations of the discharge permit have 

JOV and CDO were issued in 1990 for violations of lead and silver 

'tin permitted discharge from the Blaine Tunnel on Silver Creek also was 

reported in 1990 which resulted in construction of a concrete dam by RDC to plug the 

Blaine Toqjtel (WMD 1994). The St. Louis Tunnel discharge has also repeatedly failed 

the Whole Effluent Toxicity (WET) testing required by the NPDES permit. An 

additional NOV was filed in 1993 for silver violations and a notation made about 

wastewater flowing into the cyanide basins in which the old Hypalon liners are visibly 

weathered and tom. In 1994, the permit violations have included silver, lead and zinc

(WMD 1994; WQCC 1993).
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In April 1994, the property was sold to Azure, Inc., a development company from 

Phoenix, Arizona, who is looking into real estate development possibilities. Azure, Inc. 

has retained Walsh and Associates as a consultant (Theile 1994).

;4 Ovo twV * -V
1 & CTTP r.Kfil nr.V Alla'S- -ftJ -H~«. 2'1-0 a'5 ■3.4 SITE GEOLOGY 'WiL'-y pjUs- -ft> .

fZ5c*.o eov^. The 0.1^,4*.i*
« Ug.S U&2>-v mS««^ ort

Detailed information about the geology of the R-A site area^can 

of the Rico Mountains, Colorado" by Whitman Cross and Arthur Coe

Ok-d -H-*. ye<»*o> 
tht; 1 •■» pow v (&»- \

I \

1900); “Geologic Atlas of the United States, Rico Folio'S! 

Ransome (USGS 1905) and “Geology and Ore Deposits

in “Geology 

cer (USGS 

itman Cross\nd F. L. 

e Rico District, Colorado”

by Edwin T. McKnight (USGS 1974).

the dominant structure 

A central faulted horst

The geology of the Rico Mountains is extremely complex

of the district a faulted dome centerechnear a monzonite stocl ____________________

block of Precambrian rock has been uplifted about 6, OOOfeeb^lhe lower slopes of the 

Rico district are generally covered by debris fromtiTeNjillsides from wash, talus and 

landslide processes (State of Colorado, Gedlogi 
1905; USGS 1974). \

Bedrock in the district ranges from PrecanX V' 8 _ >

andTa

y (CGS) 1975; USGS 1900; USGS

to Permian. Precambrian rocks include

older greenstone and metadiorite and later Uncompaghre Quartzite which is at least 

1,000 'feeTThick. \Overlymg the Precambrian is Devonian age Ouray Limestone 

succeeded by Mississippian#Leadville Limestone with a combined thickness of

/ approximately 169 feet
< * ‘ ‘V \

ruffe®

formations have been metamorphosed by the monzonite

intrusive body. Approximately 2,800 feet of Hermosa Formation (Middle Pennsylvanian

age) is the next youngest strata. The Hermosa Formation is of great economic interest

because most of the ore deposits of the district occur in it, particularly in its limestone 

beds. The^Hermosa is overlain by the Rico Formation (300 feet thick) of Middle and

Late Pennsylvanian age. The highest formation exposed in the district is the Cutler 

Formation of Early Permian age with at least 2,800 feet of strata remaining (USGS 1900; 

USGS 1905; USGS 1974).
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At the end of the Mesozoic Era, the sedimentary sequence was intruded by sills and 

dikes of hornblende porphyry. At a later stage, the sequence was intruded by a less 

silicic stock of monzonite. Channelized metamorphism may extend up to 1.7 miles 

from the stock (USGS 1974).

ROGEOLOGY

The ore deposits of the district consist of (USGS 1905; USGS 197

• Massive sulfide replacement deposits in the 

Formation;

• Contact metamorphic deposits of suL___

Ouray, Leadville and Hermosa Formations;

Veins on fractures and sm,

3.5 SITE

Hermosa

es and arkoses; and

Replacement deposits in residuahdejsris in lo^ej. the Hermosa Formation (the 

rich blanket deposits). \

No hydrogeologic studies of ffus. areajwere located during this investigation; thus, the 

followinpr'discussiqn is baked on assumptions from available geologic studies. The

area is the shallow alluvial aquifer.

As stated in SectiortjjM, Site Geology, the valley sides and bottom are thickly covered 

detrituk: from Weathering and erosion. This material forms a shallow unconfined 

aquifer througff which the streams and rivers of the region flow. Hydraulic 

conducnvypfls assumed to be fairly high (1C2 centimeters per second (cm/s)) (Office of 

the Federal Register 1990). The direction of shallow groundwater flow is estimated to 

be south along the Dolores River and southwest along Silver Creek (EPA 1994b). Some 

local areas, such as near tailings piles, may seal themselves through the sifting of fine

grained material (BOR 1994). The shallow aquifer is heavily mineralized in most cases. 

The State of Colorado, Division of Highways, drilled a well on the south end of the
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town of Rico for water supply for a maintenance shop but had to abandon it after a 

couple of years due to heavy mineralization in the pipes (State of Colorado, Department 

of Transportation (CDOT) 1994; State of Colorado, Office of the State Engineer (CSE) 

1994).

Deeper bedrock aquifers exist in the various limestone strata in thvoider formations and 

in the fractures in the formations. Several of the old exploratory drill holes on the 
Dolores River portion of the site, flowed water and had tc^Be^camied (A^<S^1988; AMC 

1994). Groundwater reaches the surface in the formj^s^erapeeprand springs found 
in the area and a number of these appear to be geothermal in natureNone dplt hole 

is used by locals to supply hot water to a pool^he local; u£e|to soak in (Jahnke 1994). 

Many of the springs contain carbonic acid gas^and srl^Kureteijlhydrogen (USGS 1905), 

some springs are calcareous due to the high carbonate of lime contained by many of the 
geologic formations and several s^in^sj^e iron-bearing ancN^ye left local deposits of

iron oxide (USGS 1900). In the vicinity of the
,3s. , .and is

ipkvdeep e

allowed to flood the abandonedV^orldn 

Tunnel Adit to a small treatment sy^

3.6 SITE HYDROLOGY

coupIe>Nd^ep groundwater has been 

ged through the St. Louis 

1994).

The Dolores River ana its Silver^CreekTributary are the major surface water bodies in 

the R=Arsfte*area.\The Dolores River flows to the south past the St. Louis Tunnel Adit, 
thlfold sulfurk^ieid plant, th^yanide heap leach basins, and numerous tailings piles

<and^ttling‘^onds?^JSGST960). Silver Creek flows to the southwest and is the source 

of thewwn ofiRico'Jidrinking water. Below the drinking water diversion, Silver Creek 

flows past^sevemUpriine workings including the Blaine Tunnel and the Rico-Argentine 

MilKnd settling ponds. Silver Creek flows through the town of Rico before joining the 

Dolores^Riyef^m the western edge of Rico. The only flow rate data is from a gage on 

the Dolores River at a point four miles below Rico. At this station the 41-year annual 

mean flow rate is 136 cubic feet per second (cfs) and the upstream drainage basin 

encompasses 105 square miles (mi2) (USGS 1993). The Dolores River is not used as a 

source of municipal drinking water; however, there are twelve listed diversions within 

fifteen downstream miles of the R-A site. The St. Louis Tunnel is the only diversion
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with domestic use listed, as well as industrial and stockwatering; however, it is doubtful 

that any domestic use actually occurs from this water source. The other surface water 

diversions are used for irrigation, stockwatering, industrial, recreation, fire and other 

purposes (CSE 1994).

3.7 SITE METEOROLOGY

citation, asThe R-A site is located in a semiarid climate zone. The mean annual pri 

totaled from the University of Delaware (UD) databasefij^ iZJJTnches. The ne^annual

piration data c

2-year, ! 

old 1978).

precipitation as calculated from precipitation and 

the UD is 4.1 inches (University of Delaware 

event for the site is approximately 1.5 inchesd Dunn

4.0 PRELIMINARY PATHWAY ANALYSIS

This following analysis will consider potentials! te^jmj M^^he air pathway, groundwater

pathway, surface water pathway, and soirexposmre p« ^/utilizing HRS guidelines (Office 

of the Federal Register 19

4.1 SITE SOUR^jQtJANTITY

s and settling 

The St. Louis

.5 MGD is also considered a R-A source (WMD 1994). 

estimated to contain 400,000 tons of material at the R-A site (EPA i-

sampling efforts have been conducted at the site. These include 'rjlc’

le sour<

1984bL

an ACCtorifractor from 1980 through 1983, EPA-sponsored sampling in 1984 and BOR 

sampling from 1989 through 1993. These sampling efforts focused on surface water and 

sediment analyses (EPA 1984b; E&E 1985; BOR 1994). No characterization of the tailings 

piles, tailings ponds or settling ponds has been located in the file search; however, 

review of geologic studies, mining texts and personal conversations with employees of 

the old mining companies, leads to an assumption that cyanide and the heavy metals

I in)
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typically associated with sulfide ores would be the contaminants of concern in the 

source areas. No mention of the use or storage of any other hazardous wastes was 

found in the files.

-K...r f ■ *• ! 2. people (v—- • ~ ...
rom repor w o.J. Cc-o-aj .piles, tailings

•\

the present
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peregrinus)
r ' * '* <^Ur*~Wl) *
potted owl (Strix occidentalis lucidaTpotentially inhabit the area (U

rtment of the Interior, Fish and Wildlife Service (FWS) 1994). Federal
(C»kyV l)

Candida te/specii orth American wolverine (Gulo gulo luscus) and Northern

gload.- (L WV goshawk (Accipiter gentilis^ may also inhabit the Rico area (FWS 1994).
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typically associated with sulfide ores would be the contaminants of concern in the

source areas. No mention of the use or storage of any other hazardous wastes was 

found in the files.

of Rico and 123 residents are listed in 

which is within the four-mile target

Approximately 92 people live 

the U.Sr'tensu^ Bureau's Ri

s of a mile upgradient from the St. Louis Tunnel 

hat eight people reside between on&aha]f and o 

an additional 76 between one-half mile and 6l

Mexic.

From reports in EPA, CDH and BOR files, it is assumed that all 

ponds and settling ponds were constructed with native 

runon/runoff controls. The two cyanide heap leach pads that 

Hypalon liners and overflow berms but these have not 

time (BOM 1974; DOM 1975b, WMD

piles, tailings 

liners or 

incorporate 

present

AIR PATHWAY
5b--'-'- a ArCc*. 0c< Crt. Ia~>-

No ambient air monitoring has been

evaluated on the potential to relea

4.2.1 Target Populatior

4 g-A > i'Lc .
The air pathway was

.io-o* ■hro.iAV l

1990).

i, Bureau of theXensus* oj** .
-ft -k> r^jg jeV 1
esidents appear to be a

e St. Louis Tunnel (USGS 1

rtm

candidate/sp<

S 1960). The iederallv listed threatened and endangered ,/ . Jp .>

iaeetus leucocephalus/, Perej^rine falcon (Falco peregrinus); and jJjjL ’ 

i owl (Strix occidentalislucida ^potentially inhabit the area (U.S. ,

.pnt or the Interior, Fish and Wildlife Service (FWS) 1994). Federal y / 

^/species North American wolverine (Gulo gulo luscus) and Northern

goshawk (Accipiter gentilis) may also inhabit the Rico area (FWS 1994)
0\act Tc* fcJkh'io Colo

^OtAcorkYMt^ui cIaAla p l«u.rvKcms) ^ (?«hra-A (OiAcorkYUtUui clarCo, p l«u.r; fri,'1 ckui,
No National Wetland Inventory maps have yet been prepared for this area (Earth (Cs^ rbl^s^)

Science Information Center (ESIC) 1994). The EPA's 1984 sampling effort did not^ (

Sud^r S-/oi»vu.S
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4.2.2 Air Pathway Specific Data Gaps

After performing an analysis of all potential 

to identifv^areas where additional data acqu

4.3 GROUNDWATER PAT!

te poteht^l to release. No groundwater 

Tiut*4jjmiitoring does show a release of 

|e discharging from the St. Louis Tunnel

The groundwater pathway was etu 

monitoring data is available. The 

silver, lead and zincmom gntandw 

(WMD 1994). / L.

4.3.1 Target Pop

npmaHnh. nntenrially impacted by groundwater contamination consists of 

>ers orthree\mls listed as household use by the Colorado State Engineer 

1994).! Two of these wells are located approximately one-half mile 

idientfof the St. Louis Tunnel Adit and it's associated sources onjhe, 

est^River. According to the owner of one of these wells, no watef1 qualgy 

[ems have been encountered since drilling the well for a drinking water

Dolori

source in 1990 (Jahnke 1990). The state engineer lists the well depth as 160 feet; 

however, the owner was unsure what depth the screened interval was placed 

(CSE 1994; Jahnke 1994). The third domestic well is at the south end of the 

town of Rico, approximately one and one-half miles downgradient of the source 

areas and below the confluence of Silver Creek and the Dolores River (CSE 1994;
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USGS 1960). Approximately six people use these wells, possibly for drinking 

water (Jahnke 1994; USDOC 1990).

4.3.2 Wellhead Protection Area

The F 

protec 

Divisi T^«. surface.
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is ?
■ /
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^ o%r Jn Cu { disc.

-v^e p^«v\ <k "K*,. 0<iL«-<rj TUave-

A Vc.\J

fcCX
Wot. rf>v- *»Uv

Qlyoe^^o^ Uc<vre_ U. |au

A &aJ)(ht Sldb)<n\The drinking water threat is used to evaluate the threat associated with the 
actual or potential release of hazardous substances from a site to drinking water P[

y-ts

\

1‘
3

Aresources. There are no municipal drinking water diversions within fifteen jM/-yyu 

downstream miles from the R-A site on the State Engineer's Water Rights \Jiol<d~'fO} 

Report. There are twelve total diversions on the Dolores River, one of which .
!*> «£ '
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U5GS 1960). Approximately six people use these wells, possibly for drinking 

water (Jahnke 1994; USDOC 1990).

4.3.2 Wellhead Protection Area

SURFACE-WATER PATHWAY

release. by(chemical analysis.wate;

g Water Threat

The R-A site does not lie within a state or federally 

protection area (State of Colorado, Department of 

Division (WQCD) 1994).

wellhead

4.3.2.1 Resource Use

Groundwater within the

limited to the three household 

industrial use well o^med by the

1994)

After pe; 

receptor targets,vH V

acquisition is

thwav

all Po

distance limit is 

in Section 4.3.1 and one 

Corporation (CSE

4.3.3 Groundwater Pathway Sp

tial site-related sources and associated
-fUc

ile to identify^area* where additional data
sbdc

tW. fUrtt. u>-eUs; Po>-
5 tM1

I C'

The drinking water threat is used to evaluate the threat associated with the 

actual or potential release of hazardous substances from a site to drinking water

resources. There are no municipal drinking water diversions within fifteen
downstream miles from the R-A site on the State Engineer's Water Rights \Ji o!<d~ 'fO}

Report. There are twelve total diversions on the Dolores River, one of which
's/g2*>
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includes domestic use in its multiple use codes. This water right is listed as the

as its other uses
it.. . Y

(CSE 1994). . a

St. Louis Tunnel and includes industrial and stockwaterim

.if »**■ * rt? zm

its other uses '

:A
r'

town of Rico obtains its drinking water from a diversion^n Silver Creek

above the^mining impacts 

galleries and chlorinated (E&E 1

"A ^ '..M. ^
The water is treate'

4.4.2 Human Food Chain Threat

The human food chain threat is used ti 

actual or potential release of hazard*

evali

infiltration

; threat associated with the

ices to Jurface water containing 

human food chain organisms. ACC contractors found decreased aquatic life in

lOt'attrithe Dolores River in the 19 

A number of federally listed threaten 

surface water habitat as qiscusseckin 

Threat,

jf The State ofX?olorac

ttribute ltito the site (EPA 1984b). 

d endangered fish may utilize the 

the nekfe-^ection under Environmental 

not been confirmed.* 

e (CDOW) conducted fish studies on

brown trout between five and six inches in length in

Division of W:

two 50CUfdot reaches of^the Dolores Rffier near Spruce Creek, one and one-half 

miles below Rico, in 1982 ana fqundPthree rainbow trout between ten and twelve 

inches in length ancTone small brown trout. The CDOW performed habitat 

improvement in tn&sform of instream boulders and check dams which led to 

populations

1983* By 1984, CDOW fish sampling showed greatly increased populations of 

:en to twelve inch brown trout and slightly increased populations of, rainbow 

and, brook trout (State of Colorado, Division of Wildlife (CDOW) (1994). Local 

bait and' tackle shops confirmed the presence of harvestable game fish in the 

per reaches of the Dolores River (Duranglers 1994). TUe. 0=»Wrs ^o-e-r-

. "TLx U> # h t ^

4.4.3 Environmental Threat t eH<vkU c^+4-U r®«-t ‘
'Cr^ bus C-HU [St

w\*a.o-tv*. j ^

The environmental threat is used to evaluate the threat associated with the «'»«»'*■*.
(2l<-0 IA*

actual or potential release of hazardous substances from a site to sensitive Cr*4-
0.-Z1 »-r-«_
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Colorado  ̂squaw:

Water Path

environments specified by state and federal statutes. While no National 

Wetland Inventory maps are available for the upper Dolores River area, it may 

be assumed that a limited amount of emergent vegetation exists within the 

specified fifteen-mil^ downstream target distance limit. The 1984 EPA sampling 

effort did not Ldcafeeidrting Wetlandsjwithin one mile of the,aite (EPA 1984b).

A significant montane riparian forest can be found 

Dolores River within four downstream miles of the 

4.2.1 for more discussion). Another montane, ■npanan I 

(Populous augustifolia/Cornus sericea) occurs^ algng th 

approximately fifteen miles

community is ranked very rare globaliyand in^Colofado (CNHP

bank of the 

efer to Section 

community

Dolores River 

R-A site.X This-natural

Federally listed threatened and 

the Dolores River inclu 

Humpback chub (Gila 

Razorback sucker (Xyrauc 

Flannelmouth sucker (Cat

r« i cus
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end

that potentially use 

(Ptychocheilus), the 

elegans) and the 

didate species include the 
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tVi^-b

c Data Gaps

nalysis of all potential site-related sources and associated 

entified the following data gap^ with regard to the

Determination of
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4.5 SOIL EXPOSURE PATHWAY

The soil exposure pathway was evaluated ort-

•f OU-SiVt Sv»v*<rCji_i <»v« 
nrpcevvcjp oJL (jLjse^u-txi co'-.4z*v~n»v £.ho->- 

■*- r I O^- Q.*-c) of(-v lU
potential to release^ No soil sampling

0
■ho
s-;i

lations

has been conducted at the R-A site.

4.5.1 Target Populations

4.5.1.1 Resident Populations

There are no known residents livingdm the^R-A site or 

source areas at the R-A site (USGS 196QJ. TK?§jte is

no workers are on-site.
folUnA-'

4.5.1.2

Based on census da
|23 peopU. neAvibc. cC W** Cn^"''

^y. C ova.\^»^vv ^ County, approximate

•{kJr

Ar* out\axA~

le Rico division and Dolores <24XJ\
1 ‘

ird candidate species North. American wolverine may utilize the 
, a.f*VS ?>

ea as habitat '(FWS 1994). Several montane riparian sensitive. .
(CNHP 19^4). 'FmJ[{f> -b

Tcvia Ow0 J

iiorKlfv. ^ovLvCvajW

e are no restrictions to access of source 

ds lead to mine adits, mills, tailings and 

ring (EPA 1984b). The R-A site is in a 

recreational use.

__ estrial Sensitive Environments
•fi-rn-cA lilm l*W

. ? tm ' O A
t)^

A wwc, v*W»*i«* 4*0.'£-A 'T'-*-*- pn>fk>>e£
(^Cxvpi v3uuiu-«—tvui 111 <=»--c3 4V*rCto.bcwcV fk *rHcJ

/A

mmunities are also found in the area

4.5.2 Soil Exposure Pathway Specific Data Gaps

After evaluating all potential site sources and associated nearby population 

targets, URS has identified the following data gaps with regard to the 

exposure pathway: r0^f'v
) aJlftc. ke, 

(f^S W4C, f^o S l«Ww)

K \o

-ptr~
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lyijiii in111 ii|n|i, rrm rnnfii1^^ af thp 

soilsamptaghas been conducted at the R-A site.
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The R-A site is an inactive mining area which began operations over 100 years ago as a silver 

producer. In later periods of operation, base-metal production from sulfide ores and sulfuric 

acid from pyrite ores were the major goals of the mining operations. The^site exists ir 

areas; The Rico-Argentine Mill, mines and associated tailings piles and ponds on Silver Creelj 

* a«d a sulfuric acid plant, cyanide heap leach pads and settling ponds on tht Dolores River; 

Cyanide heap leaching has been used in two lined ponds with 3^^1east one minor release Of 

leachate. All mine water drainage has been routed throughvuncferground workings to 

discharge from the St. Louis Tunnel Adit on the Dolores^ver -iffie dischargers treated with

wdl 'W\ \ \v\

slaked lime and is under a Colorado Pollutant Discharge EliminatipfrSystem permiHvith input
from the EPA's NPDES division. The permit limitkhave ^eh^ontjmiously violated \yith at

3t CMe

/ Ipee^
Wid-ieA \vA-ro 

£<■*.©

least two Notice of Violation and Cease and Desist Orders issuedfby CDH.

e nearest^residentsare-apprc ;>f a mile from the site:

restrictions to access to the site. Approximati

a drinking water source. Several federally listed I

use the area or exist wit the st ;ified target di;

residen 

e'ate:

ce limits

U

« r~U/vlAi-. Too
tentially use groundwater as 

endangered species potentially

sh are

taken from the DoloresTtiveyAfithin tiRe^fifteerirmilepOwnstream target distance limit, buJJ 

quantity of fish taken fronx|heriver is u
awn.1

During this evalua 

for the RT-A site:

- „ , L S f,Pl

IL■

, URS was able to identify the following significant data gaps which exist

ation ha%been conducted ‘(airr-sttrfaee-wafpr and -soil-exposure

7

|SsiJfadidl

■A#e^jsoil sampling ha^been conductedyt the R-A site.

"fL t~*-cti Cvvv , e<-f < 5)0
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HIGHLIGHTS:

A) IS THERE QUALITATIVE OR QUANTITATIVE EVIDENCE OF A RELEASE TO AIR,
SURFACE WATER, GROUNDWATER, OR SURFACE SOIL? DESCRIBE BRIEFLY.
More detail in items GW-1 (for groundwater pathway), SW-5 (for surface water pathway), A-l 
(for air pathway), and SE-1 (for soil exposure pathway).

Yes, to surface water. Surface water samples collected for NPDES monitoring 
repeatedly detect violations of permit standards for several metals. Surface water and 
sediment samples collected from 1989 through 1993 by the Bureairof Reclamation 
show metals loading to the drainages.

cjr*. y «_

cw^ll Qv\<i 1 r* ^

No air monitoring has Section 4.2
been conducted.

rr-.HfJ
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SITE INFORMATION

G-l. Directions to the site (from nearest easily recognized point).

From Telluride, Colorado, proceed south on State Highway 145, over Lizard Head 
Pass, approximately 30 miles.

G-2. Are there other potential sources in the neighborhood to 
evaluated? eg. Is the site in an industrial area, near a railroad, 
with similar contaminants to this site in the vicinity?

the site is 
Are sources

-------- -
, "7, *1^- i1 Source of

W*** ^ . u Ij I . _
- cMi o 'TW- Spr,*

Background/Operating History

iNfe. Site area is heavily mined, site sources

3

G-3. Describe the operating

Early mining 
ore production 
through 
occurred 
property

interests to

-K*0rC- ar€-

YKt.

{% b* c*~

in the 1890s and base-metal 
production plant operated from 1955 

1971. Cyanide heap leaching 
Anaconda Minerals Company owned the 

for molybdenum. Rico Development 
1988 to April 1994 when they sold their 

Arizona. A NPDES permit was obtained in 
the permit have occurred. BOR sampling shows loading 

surface water drainages.

AMC 1994; BOM 1915; BOM 1939a; BOM 1939b; 
BOM 1940; BOM 1942b; BOM 1943; BOM 1949a; BOM 
1974; CDH 1988; DOM 1975a; DOM 1975b; DOM 1980; 
DOM 1981; DOM 1982; DOM 1983; E&E 1984a; E&E 1984b; 
E&E 1985; E&E 1991a; E&E 1991b.

68-41881.41.00003
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G-4. Describe site and nature of operations (property size, manufacturing, waste disposal, 
storage etc.):

See #G-3. Approximate site acreage is 2,500 acres. Sou pees cover approximately 75 
tw^ acres1-Tailing* piles, tailings ponds and settling ponds typical of hardrock mining

comprise the source areas. ^ J- WlluX(_

:W 4oA,*j *ji +o firoTQJX U*Tt> T*k?>v
"i. (]
k“-6 Source of information: EPA 1984a; EPA 1984bjUSGS 1905;

tojlr ^ reflork^ m — ^ *

"^Ua. «(- kvcx> co'*£*'^ IZ.9C> «*_c~c^b.
G-5. Describe any emereeniDescribe aAy emergency or remedial actions that

EMD 1994.

Source of

G-7. Describe existing sam; 
objective, age/combve^gC

Sa?npiingpf sur 

an&vQA/QC are 
\ mercury and of’

id briefly summarize data quality (e.g. sample 
methods, detection limits, QA/QC, validatability):

ce water is conducted periodically for the NPDES permit. Methods 
inknown. BOR sampling has been conducted yearly to trace 
metals loading in the Dolores River and its tributaries.

e of information: BOR 1994, WMD 1994.

None. Anaconda did some environmental 
ponds, built water treatment plant) while

Source of information: AMC 1994> CDH

G-6. Are there records or 
Emergency Response Notification

site wastes? Are there

None.

\fju-r ■fLK.

68-U881.41.00003
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G-8. Is there any other local, state or federal regulatory involvement? Describe. Include 
permits, and names of contact individuals within each government organization.

WC-1. Describe each source at the 
size/area/volume/quantity, and 
descriptions, Tables 3-2, 4-2'/"4-8,T-b, 6-3,

of source type, containment, 
Tables 2-5 and 5-2 for source

WC-2. /Priefly describe hhwwaste quantity was estimated (eg. historical records or manifests, 
permit applications, air*^hmovmea^ffements, etc.):

EPA*8 sampling team in 1984 estimated the total size and amount of source material

o£information: EPA 1984a; EPA 1984b.

Refer to figures 1 and 2.

SOURCE CHARACTERIZATION

AGENCY PROGRAM

NPDES

G-9. Attach site sketch or schematic. Include 
areas, underground storage tanks, source areas, 
water. Refer to figure(s) submitted with text of report if

storage

CONTACT

Kathleen
Kalamen

PERMITPHONE

68-41881.41.00003
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WC-3. Describe any restrictions or barriers to accessibility of on-site sources.

None.

Source of information: 1984b.

iurce of ini

GROUNDWATER CHARACTERISTICS

GW-1. Any positive or circumstantial evidence of a release toease it> groundwater r^LvescriDt;

tow metals loading to these nv 
fted aquifer that potentially inte

Yes. Surface water and sediment sampling sho’ 
Valley fill and alluvial material form an unconfin 
with mine water discharge and surface wafer 

sampling has been conducted other than mine d

Source of information: EPA 1984b; USGS 1900>USGS

GW-2. Any positive or circumstantial 
analytes, detection limits, background.

edia.
___potentiallyinteracts
o specific groundwater 

NPDES monitoring.

None reported 
limit and 
three-qu

from

USGS 1974; WMD 1994.

g water users? Describe 
ations, QA/QC.

are within the four-mile target distance 
identSt Two of these wells are approximately 

other is approximately one and one half 
water sources are surface water diversions • (

I I ' P ' I -w
i/y\ v -i/e.

H files; EPA files; WMD 1994

a> fCul CC*4v

geologic setting.

luvial material from wash and landslides masks the underlying geology. A shallow 
unconfined aquifer exists in the alluvial material. The Cutler Formation is the 
youngestformation exposed at the site and is at least 2,800 feet thick. Fractures in 

bedrock forms a deeper aquifer. Geothermal Springs are found in the site area.

68-41881.41.00003
\SIP\Sites\RicoArg\Dnft\Wrksheet.PA:clv 5



GW-4. Describe geologic/hydrogeologic units on Table 2. Give names, descriptions, and 
characteristics of consolidated and unconsolidated zones beneath the site.

GW-5. Is the site in an area of karst terrain or a karst aquifer?

No.

GW-6. Net Precipitation (per HRS section 3.1.2.2;

4.1 inches.

SURFACE WATER CHARACTERISTICS

SW-1. Mean annual p£,< per HRS sectugi 4.0.2)=
count intermittent channe I water.

12.8" . If less than 20", then

SW-2. Discuss the probable surface water flow pattern from the site to surface waters:

The tailing^pues from the Rico-Argentine Mill are in Silver Creek with tailing ponds 
apparentlwLraining directly into Silver Creek. The St. Louis Tunnel Adit drains into 
a slak^d&me treatment system and then a series of settling ponds before discharging 

into the Dolores River. Tins discharge has a NPDES permit.

Source of information: EPA 1984b; WMD 1994.

68-41881.41.00003
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SW-3. If surface water exists within 2 miles of the site, describe surface water segments 
within the 15-mile distance limit.

Segment Name River/Lake/Type Fresh/Salt
Water

Start (mi.) End (mi.) Flow In 
cfs

Dolores River River Fresh 0 136

Silver Creek Creek Fresh 0
/ y

NDL----------------------
- — ----------------7

r _______ c <

Groundwater to surface water distance N/A

SW-4. Provide a schematic diagram or simple 'fig e whicp describes surface water 
segments, locates targets, identifies flow direction, PPE ), etc. 'R^fer to figurefs) submitted 
with text of report if appropriate.

Refer to figures 1 and 2.

SW-5. Any positive or circumstantial evidenced a release to surface water? Evidence of a 
release by direct observation?-Is the-source located in surface water? Describe.

e placed in Silver Creek and tailings ponds are discharging to 
waj^r and sediment samplings performed by BOR in Silver J 

(pres'Rfver show metals loading occurring. The NPDES monitoring^ 
ated exceedances of permit standards for metals.

tion: BOR 1994, WMD 1994.

68-41881.41.00003
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SW-6. Any positive or circumstantial evidence of a release to surface water target 
populations? Describe analytes, detection limits, background, hits, number of users, locations, 
QA/QC.

No. An ACC contractor in the 1980s found decreased aquatic life in the Dolores 
River below the site but could not attribute the situation to the site. No target- 
specific sampling has been conducted at this site.

Source of information: EPA 1984b.

SW-8. Is the site or portions thereof located in surface water?

Is the site located in the 1 - <10 yr floodplain?

pjlpyp

>100-500 yr?

>500

SW-9. Two-year 24-hour rainfall 1.5"

usage within four miles of the site:

There are^6 mumBpal wells within the specified four-mile target distance limit. Five 
webs are listedjffy the CSE; one owned by the CDOT for wash water in a maintenance 
shopNme usdUted as industrial use and three are listed as household use. Two of the 

househohdFWells are approximately three-quarters of a mile upgradient and one is 
approximately three-quarters of a mile downgradient.

Source of information: CSE 1994, USDOC 1990.

68-41881.41.00003
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T-2. Summarize the drinking water population served via groundwater within four miles of 
the site:

One surface wa 
divetsion is the i

0 - 1/4 mi J0 1____

1/4 - 1/2 mi

1/2 - 1 mi 7fT o

1 - 2 mi IS o

2 - 3 mi ___ a.

3 - 4 mi
------

Attach calculations for population apportionmen

T-3. Identify and locate any of the following surface 
site: drinking water population(s) setyea*by*jntakes,
described in Table 4-23 of the HRS, an<jwetlands Ysnif fined

A
[ended systems.

ts within 15 miles of the 
nsitive environments 

federal Register.

Targets Dist. From -» 
Site'''

sw\ 

^iBody \
%

Flow 
In cfor

k V

■^Population 

Served/Size 
(Inch Units)

Contamination
Known/Suspected

Montane
riparian

^• fniles DoloresV
JK* j

bf
ND Metals

Dolores
Fishery

[TDoloresP
Xver

136 ND Metals

diversion is listed as multiple use including domestic. This 
Louis Tunnel, actual domestic use is unknown.

68-41881.41.00003
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T-4. Summarize the population within a four-mile radius of the site:

Total Pop.

on site  0

0 -1/4 mi _____ 0

1/4 -1/2 mi 8

1/2 -1 mi 76

1 - 2 mi 18

Worker Pop. 

0

2 - 3 mi

3 - 4 mi

10

11

T-5. Identify and locate any terrestrial sensitive enviro: 
HRS.

Potential habitat for federal ca 
Northern Gas Hawk. Potential ha 
Bald Eagle, Peregrine,^aleonand M&xican'Spo 
riparian forest thabfs rankecmery rare glob

cribed in Table 5-5 of the

American Wolverine and 
ed threatened and endangered 

wl. Potential habitat for montane. 
in Colorado.

T-6. Describe any positive^r/mcumstanticti evidence of a release to air target populations? 
Of a release by direct^observation^vhere target population exists within 1/4 mile of the site? 
Describe analytes, detection limifef background, hits, number of tusers, locations, QA/QC.

conducted at this site. No observations are available 
con(feming dust trom tailings or ponds blowing offsite.

au?*monitoringkhas^b( 
icemine'ti.ust from taili

T-7. Identify ana locate any potential or known resident soil exposure populations, if 
present, describe conditions which lead the researcher to suspect contaminated soil within 

200' of residences, i&this condition exists.

None known.

68-41881.41.00003
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TABLE 1
WASTEjCONTAINMENT and hazardous substance identification1 
/ \

SOURCE TYPE
/ SIZE#\ 

nS olume7'Area)^
ESTIMATED 

W^STE QUANTITY
SPECIFIC

COMPOUNDS
CONTAINMENT2 SOURCES OF 

INFORMATION

Tailing piles, 
ponds

400!000 tons

J / \
Heavy metals, 
cyanide

None CDH files; EPA files

Mine adits il liorugallorls day/X \ Heavy metals Lime treatment 
system

WMD files

■^7

Use additional sheets inqegessai __
Evaluate containment of each scarce frdm t*ie perspeptitfe^of each migration pathway (e.g., groundwater pathway - 
non-existent, natural or synthetic linerycorroding-Mlnderground storage tank; surface water - inadequate freeboard, 
corroding bulk tanks; air - unsrabUizira slag^piles, leaking dg&ms, etc.)

68-41881.41.00003
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TABLE 2
HYDROGEOLOGIC INFORMATION’

STRATA / 

NAME/DESCRIPJION

^ \
^TJIICKNESS^ft.)

HYDRAULIC 
CONDUCTIVITY (cm/sec)

TYPE OF
DISCONTINUITY2

SOURCE OF 
INFORMATION

...................... \ y/
10*

^ \

None EPA 1984b; Office of 
the Federal Register
1990; USGS 1900;
USGS 1905; USGS 1974

Bedrock (Cutler and 
older Formations)

>2^00 *O Y10* None EPA 1984b; Office of 
the Federal Register
1990; USGS 1900;
USGS 1905; USGS 1974

Use additional sheets if necessa

Identify the type of aquifer discontinuity withiifaou^m from the jite (e.g.; river, strata "pinches out", etc.).

68-41881.41.00003
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